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Tests can be made, and have been made, of the actual
volumes of gas liberated by the various mixtures at different
temperatures. Similar tests can be made to determine
the composition of the gases liberated at the different
temperatures. The information given by such tests
provides a satisfactory method of determining the real
value of a case-hardening mixture. Both of these opera-
tions are intricate and tedious. A more satisfactory
method is an empirical one, in which the mixture is tested
by its effect upon a standard piece of steel. A standard-
sized piece of this standard steel is carburised for a fixed
time at a fixed temperature. After cooling down, the
sample is quenched from the proper temperature, and a
cross-sectional surface polished and etched with dilute
nitric acid. The section shows the depth of the case
which has been produced. The depth of the case enables
the quality of the case-hardening mixture to be evaluated.
To determine the durability of the case-hardening mixture,
a second standard sample may be treated, under the same
conditions as before, with some of the mixture which has
already been used.

Carburising Temperature. Having chosen the carburising
mixture and the case-hardening steel which are to be used,
the next thing to do is to select the temperature at which
carburising is to be carried out. So far as is known
(and information on the subject is not very extensive or
deep) the carburising operation is controlled by two things,
first, the upper critical temperature of the steel, and,
secondly, the viscosity of the solid solution of carbide of
iron in iron formed in the steel at a temperature higher
than the critical. It is usually believed that it is not
possible to carburise a steel, unless it has been heated to a
temperature higher than the upper critical point. Whether
this is absolutely true or not, it is quite certain that it is
useless to try to carburise a steel effectively and prac-
tically at a lower temperature than the critical point.
The second controlling factor, i.e., the viscosity of the
solid solution in the steel, is fairly easy to appreciate.